Records of personal sickness absence, including all spells of one day's duration or more, have been kept at this refinery for more than 20 years. The distributions of sickness spells and also calendar days of absence have been analysed for single years and also for periods of up to 20 years' continuous service for the 1,350 hourly paid male employees. It is shown that both these measures of sickness absence are distributed among the men in an unequal fashion (negative binomial) rather than at random (Poisson) and thus resemble the distribution of industrial accidents first described almost 50 years ago. This pattern of distribution is not related to occupation or to length of service. Analysis of the distribution of lateness and absenteeism for reasons other than sickness or holidays shows that these also follow this pattern. It is postulated that this could be a principle applicable to all forms of industrial absenteeism as well as to accidents.
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From Shell U.K. Limited, Shell Haven, Essex Records of personal sickness absence, including all spells of one day's duration or more, have been kept at this refinery for more than 20 years. The distributions of sickness spells and also calendar days of absence have been analysed for single years and also for periods of up to 20 years' continuous service for the 1, 350 hourly paid male employees. It is shown that both these measures of sickness absence are distributed among the men in an unequal fashion (negative binomial) rather than at random (Poisson) and thus resemble the distribution of industrial accidents first described almost 50 years ago. This pattern of distribution is not related to occupation or to length of service. Analysis of the distribution of lateness and absenteeism for reasons other than sickness or holidays shows that these also follow this pattern. It is postulated that this could be a principle applicable to all forms of industrial absenteeism as well as to accidents.
The personal records of I87 men with continuous service from I946 to 1965 have been studied to investigate the trends in their sickness absence over this 20-year period. In contrast to the well-recognized pattern that in any one period of time young men have more spells of absence than their older fellows, this secular study shows that sickness spells have not decreased with age. This apparent paradox is explicable by the rising national trend in sickness absence and by a high labour turnover in young men with frequent sickness spells.
Despite extensive study of sickness absence and its related problems in this country there are still gaps in our knowledge of the subject. The observations that women in industry have more sickness absence than men and that, while older workers have longer spells than the younger employees, the latter have more frequent short spells were first made in the Health of Munition Workers Committee Reports (I917, i9i8) and later in some of the reports of the Industrial Fatigue Research Board. Since the last war such patterns have been confirmed in the large-scale analyses of the London Transport Executive (1956) and in a number of other papers (Wyatt, The detailed personal records kept at this refinery for many years have enabled some observations to be made on the overall distribution of sickness absence in male employees and also on its variation in individual men. This paper is concerned with the distribution of sickness absence in a community of male refinery workers and also with the secular changes in sickness absence frequency in a group of men continuously employed for 20 years.
The distribution of sickness absence between individual industrial workers has received little attention in the United Kingdom since two papers from Oxford were published almost 20 years ago (Russell, Whitwell, and Ryle, 1947; Sutherland and P. J. Taylor Whitwell, 1948) . These showed that in one manufacturing company the annual spells of sickness absence were unevenly spread between the men and closely resembled the unequal chance (negative binomial) distribution first described for industrial accidents by Greenwood and Woods (I9I9) . This type of distribution is quite different from that found when events occur by chance or at random when the Poisson distribution applies. A similar observation has been made by Hinkle and Wolff (I957) 10-19, 20-29, etc. total days of sickness absence in I964 together with the numbers expected from a Poisson and a negative binomial distribution.
As in the previous measure of spells of absence, the observed distribution is somewhat similar to the negative binomial distribution but bears no resemblance to the Poisson distribution.
The consistency of this phenomenon over four single years is shown in Such observations confirm those already mentioned that the distribution of sickness absence, whether measured in spells or days, is not random in any one year but resembles the pattern known to occur in accidents (Froggatt and Smiley, I964) . Further analysis is required to show the degree of association between the absences of the same individual in different years, and this will be included in a later paper.
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The demonstration that a few men are responsible for a disproportionate amount of sickness is not in itself an argument for the theory of an unequal chance. As Arbous and Kerrich (i95i) explained in their review of the theory of accident proneness, the 'tail' of a normal distribution can account for I955-64. this. However, the observed differences in Tables I  and II A demonstration that sickness does not occur at random but resembles the negative binomial distribution does not necessarily mean that 'proneness' is involved. As Amato (quoted by Cresswell and Froggatt, I963) showed, the distribution could be explained by a series of subgroups with differing means in the population, each normally distributed about its own mean and collected in such a way that their chance distributions are concealed in the whole.
The observations reported in this paper were made on a population of male refinery workers all having the same sick pay scheme. Approximately half the men were on continuous three-cycle shift work and, in view of the considerable difference in sickness absence already reported between these men and day workers (Taylor, I967) , the records were examined to see whether the distribution of sickness spells or days of absence differed between the two types of work. This showed for each of the four years studied that, although shift workers had lateness is recorded whenever a man 'clocks in' more than two minutes late for work and 'other absence' when he is away for the whole or part of a day. The clock cards of all men employed throughout I964 were examined and the number of men with o, I, 2, etc. latenesses and other absences was counted. The distribution of both forms of absenteeism closely resembles that found for sickness. The numbers of men in each group are shown in Table VII .
These findings show that episodes of both lateness and other absence are unevenly distributed in the population in a manner similar to that already described for sickness absence which is not, of course, included in either category. About one third of the men were neither absent nor late in the year, and, as with the sickness figures, there are long 'tails' of a few men having a large number of such episodes. A marked difference between the lateness and other absence records of day and shift workers has already been reported (Taylor, I967) , and, as in the case of sickness absence (Table V) , the unequal chance type of distribution applies separately to both day and shift workers.
These observations, together with the other findings, raise the possibility that the negative binomial type of distribution may prove to be a characteristic of all forms of industrial absence. The pattern for I964 is shown in Figure 2. 40r Secular Trends in Sickness Absence, i964-65 As already mentioned, a well-recognized characteristic of industrial sickness absence is the fact that younger men have more frequent but shorter spells than older men. This suggests that the absence pattern of individuals changes as they become older, but only a secular study can show whether or not this assumption is true.
Although records of sickness absence have been kept at this refinery for 30 years, the abnormal conditions of life during World War II make a comparison for this period unreliable. The personal sickness record cards of the I87 men who were in continuous hourly paid employment from January I, I946 to December 31, I965 have been studied. Full sick pay from the first day of absence has been paid throughout this time to all men with more than six months' service.
The overall refinery sickness absence rates for this period are only available as the proportion of normal working hours lost due to sickness and injury (percentage time lost), since measures such as the inception rate (spells) have only been used since I955. The sickness trend has been upwards over this period to a peak in I963, and the annual percentage time lost rates are shown in Table VIII .
It is against this background of a gradually rising sickness absence rate that the changes in individuals must be seen. Three methods of comparison have been used for this study-the number of sickness spells sustained by each man during the 20 years, the inception rate (spells) of the group, and also the inception rate (persons).
The number of sickness spells for each man in successive five-year periods was compared. The majority (I35 men) showed no consistent trend either way, 3I men (17%o) showed a consistent rise, and 2I men (II o) showed a fall in the number of spells. When the trend was compared for two io-year periods, 95 men had more spells in the second I0 years, 73 had less, and I9 showed no change. On a 2 X 2 table the difference in the two io-year periods is not statistically significant (0o05 <P<O-IO).
When measuring group sickness rates the age range should be considered. The ages of the I87 men in 1946 ranged from i8 tO 40 years since men retire at this refinery at the age of 6o years. In view of the recognized difference in sickness absence of young and old, the men were divided into two groups-those under 30 years of age in I946 (66 men) and those over 30 (121 men). With such relatively small numbers, the sickness rates have been calculated for four periods of five years, thus producing for the younger men a population at risk of 330 man-years for each of the four periods.
The mean annual inception rates (spells) for each of these five-year periods in both groups of men are shown in Table IX .
Two points emerge from this table. First, younger men had a higher mean rate than the older men in three out of the four periods, the wellrecognized characteristic already mentioned. Secondly, there is no consistent fall in rate in either group with the passage of time.
The third method of comparison uses the From the national rates referred to above one might expect that the younger men would show a fall in the rates over the 20 years and the older men a rise. The figures in Table X show a slight rise in both groups, more marked in the younger men. Since this rate is based on the number of men and not on the number of spells the use of a Chi-square test is acceptable with the correction for continuity by the use of Yates' factor. On the null hypothesis that the same number of men should have an episode of sickness absence in each five-year period, the difference in the younger men is significant (x2 = I2 95, n = 3, P--ooI), but the difference in the older men is not (x2 -6-26, n 3, P-OI).
Discussion
All three related methods of measuring the change in sickness absence over the 20-year period show that the frequency of spells has not fallen. This is in contrast with the impression received when age-related rates are presented for a single period in time.
There are two explanations for this apparent paradox, both of which should be considered. First, there has been a rise in sickness rates in this country in the past 20 years (Morris, I965) , which also applied to this refinery (Table VIII) Table XI. A final point for consideration is the effect that a change of occupation can make on a man's sickness record. Job dissatisfaction is known to be an important factor in the causation of sickness absence and of short spells in particular (Bashford, i944;  Walker and Marriott, i95i; Heron, I955; Taylor, 
